Distribution and possible biosynthetic pathway of non-protein sulfur amino acids in legumes.
Some grain legumes store sulfur in the form of non-protein amino acids in seed. γ-Glutamyl-S-methylcysteine is found in Phaseolus and several Vigna species. γ-Glutamyl-S-ethenylcysteine, an antinutritional compound, is present in Vicia narbonensis. In P. vulgaris, free S-methylcysteine levels are higher at early stages of seed development followed by a decline. γ-Glutamyl-S-methylcysteine accumulates later, in two phases, with a lag during reserve accumulation. The concentration of total S-methylcysteine, quantified after acid hydrolysis, is positively regulated by sulfate nutrition. The levels of both γ-glutamyl-S-methylcysteine and γ-glutamyl-S-ethenylcysteine are modulated in response to changes in seed protein composition. A model is proposed whereby the majority of γ-glutamyl-S-methylcysteine in P. vulgaris is synthesized via the intermediate S-methylhomoglutathione. Knowledge of the biosynthesis of non-protein sulfur amino acids is required for metabolic engineering approaches, in conjunction with manipulation of the protein sink, to increase the concentration of nutritionally essential methionine and cysteine. This would improve protein quality of some important legume crops.